This is the second edition of this guideline. The first edition was published under the same title in 2004.
Identification and assessment of evidence
Electronic searches were performed for: Medline (OVID Version 1996-2009), Embase (1996 Embase ( -2009 , PubMed (1996 PubMed ( -2009 , the Cochrane Library (to 2009) and the US National Guideline Clearing House. Searches were performed using relevant medical subject headings and text words. The Cochrane database was searched for systematic reviews, meta-analyses and controlled trials relevant to venous thromboembolism and hormonal contraception. Previously existing guidelines from the Faculty of Sexual and Reproductive Healthcare (FSRH), the Royal College of Obstetricians and Gynaecologists (RCOG) and the World Health Organization (WHO) were also reviewed. Key publications were appraised according to standard methodology checklists before conclusions were considered as evidence. The clinical recommendations within this guidance are based on evidence whenever possible. Areas lacking in evidence were designated 'Good Practice Points'.
Do combined hormonal methods of contraception (pill, patch and vaginal ring) increase the risk of venous thromboembolism?
The relative risk of venous thromboembolism is increased with all combined hormonal contraceptives (pills, patch and vaginal ring). Nevertheless, the rarity of venous thromboembolism in women of reproductive age means that the absolute risk remains small.
The relative risk of venous thromboembolism increases in the first few months after initiating combined hormonal contraception. This risk reduces with increasing duration of use but it remains above the background risk until the combined hormonal contraceptive is stopped.
Most combined hormonal contraception (oral pills, transdermal patch and intravaginal ring) contain a combination of ethinylestradiol and a progestogen. A newer combined oral contraceptive pill contains estradiol valerate instead of ethinylestradiol with a new progestogen dienogest. Long-term safety data regarding VTE risk for this combination of hormones is not yet available therefore the risks and benefits of use have to be assumed to be as for other combined oral contraceptives. Although much of the data on VTE risk and combined hormonal contraception is based on studies of oral methods the risk of VTE is considered to be the same for all hormonal contraceptive methods regardless of the mode of administration.
Combined oral contraception
Before the 'pill scare' in 1995, the risk of VTE among users of any brand of combined oral contraceptive with less than 50 micrograms of ethinylestradiol was considered to be the same. At this time the Committee on Safety of Medicines reported that combined oral contraceptives containing gestodene or desogestrel (third-generation pills) had a two-fold increase in the risk of VTE compared with those containing norethisterone or levonorgestrel (second-generation pills) ( Table 1) . 1 This report was based largely on evidence from four non-randomised trials [5] [6] [7] [8] and therefore bias and confounding cannot be excluded.
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Further studies since 1995 have supported these earlier findings. [13] [14] [15] [16] [17] [18] [19] Progestogen norgestimate is metabolised to levonorgestrel and is considered to have a VTE risk similar to that of second generation combined oral contraceptives, although data in support of this are limited. 17 A more recent Europe-wide surveillance study (EURAS) found a two-fold increase in the relative risk of VTE with combined oral contraceptive use compared with non-use. 20 No difference in risk was identified between any brand of combined oral contraceptive, regardless of the progestogen (including those containing drospirenone). 20 Although there were some limitations in the EURAS study design, overall the data are good from over 58 000 women with 142 000 women-years of combined oral contraceptive exposure and low 
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rate of loss to follow-up (2.4%). The absolute risk of VTE associated with combined oral contraceptive use in the EURAS study was ten-fold higher than those quoted in the earlier CSM data but this reflects the increase in the background risk. A large case-control study has suggested that, for women using combined oral contraceptives containing desogestrel or gestodene reducing the ethinylestradiol dose to 20 micrograms reduced the VTE risk by 18%. 18 
Cyproterone acetate-containing combined oral contraception
One combined oral contraceptive contains an anti-androgen, cyproterone acetate, with ethinylestradiol instead of a progestogen. This contraceptive is not licensed to be used solely as a contraceptive but it can provide contraception for women using it for the licensed indication (second-line treatment for severe acne or moderate to severe hirsuitism). 21 There is some evidence that the use of this contraceptive is associated with a four-fold increase in the risk of VTE (OR 3.9; 95% CI 1.1-3.4). 22, 23 To date, no randomised trials have been performed, so confounding and bias cannot be excluded. Some of the additional risk may be due to inherent cardiovascular risks of women selected to be prescribed cyproterone acetate (for example women with polycystic ovary syndrome). 21 
Transdermal patch
Long-term data on VTE risk with the combined ethinylestradiol and norelgestromin transdermal patch are limited. EURAS reported the incidence of VTE in patch users to be 7.4/10 000 womanyears (74/100 000 woman-years). 20 The confidence intervals were wide as the study included only 371 patch users. The summary of products characteristics suggests that the risk of VTE with patch use is slightly increased compared with that for a levonorgestrel contraceptive (OR 1.4; 95% CI 0.9-2.3) but this is not statistically significant. 20 In a clinical trial (n = 3330 with 1704 woman-years of exposure) one case of non-fatal pulmonary embolism occurred during contraceptive patch use and one case of postoperative non-fatal pulmonary embolism was reported following contraceptive patch use.24 Follow-up in this study was short and few VTE events were observed and therefore it had limited power to detect differences in risk of VTE between the groups. Another study suggests that there is no increased risk of VTE patch use compared with combined oral contraceptive users. The study identified 68 cases of idiopathic VTE among 334 patch users (incidence rate 52.8/100 000 woman-years; 95% CI 35.8-74.9) similar to norgestimate users (41.8/100 000 woman-years; 95% CI 29.4-57.6). The age adjusted odds ratio comparing the two was given as 1.1 (95% CI 0.7-1.8). 17 In a second study, an increased risk of VTE was noted for current patch users compared with current combined oral contraceptive users (OR 2.4; 95% CI 1.1-5.5). 25 A third study reported a similar two-fold increased risk of VTE with patch use. 26 Follow-up of patch users is continuing. 27 
Intravaginal ring
The combined hormonal vaginal ring (2.7 mg ethinylestradiol and 11.7 mg etonorgestrel) provides a serum concentration of ethinylestradiol of around 15 micrograms/day. 28 The incidence of serious adverse events with the use of the vaginal ring is very low in all studies. Although cases of DVT have been reported in vaginal ring users, there is insufficient epidemiological data available to ascertain the relative risks of VTE associated with use compared with other combined methods. In a study comparing haemostatic variables in vaginal ring and combined oral contraceptive users, the activity of antithrombin, protein C and factor VII was higher in vaginal ring users. The clinical significance of these coagulation changes is unknown. 
Duration of use
The risk of VTE is highest in the 4 months following initiation of combined hormonal contraception. 30 The risk reduces and remains stable thereafter. 7, 16, 31, 32 Although the risk of VTE is high in the first few months of combined oral contraceptive use and then falls, it remains higher than that of non-users until the contraceptive is stopped.
Do progestogen-only methods of contraception (pill, injectable, implant and intrauterine system) increase the risk of venous thromboembolism?
Progestogen-only pills, injectable, implants and the levonorgestrel-releasing intrauterine system do not appear to be associated with an increased risk of venous thromboembolism.
Although limited by the small numbers of women using progestogen-only contraceptives (oral or injectable), data from a WHO study suggests that there is little or no increase in the risk of VTE with use. 9 The odds ratio for progestogen-pill users was 1.74 (95% CI 0.76-3.99) and for progestogenonly injectable users 2.19 (95% CI 0.66-7.26). A recent case-control study found no increased risk of thrombosis with progestogen-only methods. 19 A study using the General Practice Research Database showed a non-significant association between exposure to progestogens alone and VTE (relative risk 2.4; 95% CI 0.8-6.5). 33 No specific evidence was identified concerning the risk of VTE with the use of progestogen-only implants, the levonorgestrel-releasing intrauterine system or progestogen-only emergency contraception.
The desogestrel-only pill has not been associated with an increased risk of VTE but data are limited. 34 A randomised controlled, double-blind trial of a desogestrel-only pill and a levonorgestrelonly pill did not identify any alterations in haemostatic parameters. 35 Larger studies are required to confirm absence of risk.
There is no evidence to suggest that use of progestogen-only emergency contraception (levonorgestrel 1.5 mg) is associated with an increased risk of VTE. The United Kingdom Medical Eligibility Criteria for Contraceptive Use (UKMEC) 4 update categories from the previous UKMEC 36 and provide consensus-based recommendations to allow couples to select the most appropriate method of contraception without imposing unnecessary restrictions. 4 For the majority of women, the use of hormonal contraception is safe; however, some medical conditions can contraindicate the use of particular methods (Table 3) .
What conditions which may increase
A clinical history should identify any conditions which fall within the categories 3 or 4 for use of hormonal contraception. Since progestogen-only methods do not increase the risk of VTE most of the risk assessment relates to combined hormonal contraceptive use. The UKMEC is a complete and comprehensive document outlining the safe use of contraception and clinicians are encouraged to use the current version, available on the Faculty of Sexual and Reproductive Healthcare website at www.fsrh.org.uk.
Current or previous VTE
Women with current venous thromboembolism or previous venous thromboembolism should be advised against the use of combined hormonal contraception as this poses an unacceptable health risk.
For women with current venous thromboembolism on anticoagulants or previous venous thromboembolism the use of progestogen-only contraception is safe.
The UKMEC includes pill, patch and vaginal ring under the heading of combined hormonal contraception therefore the same categories would apply for all. These will be referred to as combined hormonal contraception unless otherwise specified. For women with a current VTE on anticoagulants or previous VTE the use of combined hormonal contraception is not advised (UKMEC 4, unacceptable health risk). 4 For women with a current VTE and on anticoagulants the benefits of using any progestogen-only contraceptive (pills, implant, injectable and the levonorgestrel-releasing intrauterine system) outweighs any risks (UKMEC 2). Although there is a small risk of haematoma with use of progestogen-only implant or injectable in women using anticoagulants, the risk is small. For women with a previous history of VTE the benefits of progestogen-only contraceptive use outweigh the risks (UKMEC 2). 4 There is no evidence of haematoma formation or haemorrhage at the time of insertion of intrauterine contraception or subdermal implants in women using anticoagulants which causes harm. The levonorgestrel intrauterine system can be used to manage menorrhagia associated with anticoagulant use.
Family history
The use of combined hormonal contraception by women with a family history of VTE in a first-degree relative aged under the age of 45 years is not recommended. 
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A family history of VTE may alert clinicians to women who may have an increased risk of VTE themselves. [37] [38] [39] [40] [41] Nevertheless, a family history alone cannot identify with any certainty an underlying thrombophilia. For women with a family history of VTE in a first-degree relative aged under the age of 45 years, the risks of using a combined hormonal contraception may outweigh the benefits (UKMEC 3). 4 Notably, some young women considering combined hormonal contraceptive use may not yet have a firstdegree relative who has reached the age of 45 years to allow a relevant family history of VTE to be excluded. A lack of exclusion should not lead to combined hormonal contraception being denied. Progestogen-only methods may be used regardless of family history.
Known thrombogenic mutations
For women with a known thrombogenic mutation the use of combined hormonal contraception poses an unacceptable health risk.
Women with reduced levels of naturally occurring anticoagulant (anti-thrombin III, protein C or protein S) or factor V Leiden who use combined oral contraceptives have up to a five-fold increase in the risk of VTE compared with non-users without this deficiency. 41, 42 Women with factor V Leiden can have up to a 35-fold increase in the risk of VTE with combined oral contraceptive use. 43 Not all women with a thrombogenic mutation will develop a VTE and most VTEs occur in women without the defect. Nevertheless, if a woman has an identified thrombogenic mutation the risks of VTE are high enough to advise that the use of combined hormonal methods poses an unacceptable health risk (UKMEC 4). 4 Progestogen-only methods do not increase the risk of VTE above that associated with the thrombogenic mutation itself and these methods can be used without further increasing the risk of VTE.
Post-pregnancy use
For women who are postpartum and not breastfeeding, combined hormonal contraception (pill, patch or vaginal ring) should not be initiated before day 21 postpartum.
All hormonal contraception can be safely initiated immediately following a first-or second-trimester termination of pregnancy.
In the first 3 weeks postpartum, coagulation and fibrinolytic factors have not returned to their prepregnancy state and therefore the risk of VTE is still greater then in nonpregnant women. In view of this fact, the risks of using combined hormonal contraception before day 21 postpartum usually outweigh the benefits (UKMEC 3). 4 Nevertheless, from day 21 postpartum, the benefits of combined hormonal use for women who are not breastfeeding outweigh the risks (UKMEC 1 unrestricted use). In terms of considering VTE risk, progestogen-only methods can be started any time postpartum as they do not pose an increased risk. For recommendations on start times for individual progestogen-only methods in women who are postpartum and breastfeeding or not breastfeeding please see the UKMEC 4 . In terms of VTE risk, all hormonal methods of contraception can be commenced immediately following first-or second-trimester termination of pregnancy up to 24 weeks of gestation. Most data on smoking and thrombosis relate to arterial rather than venous thrombosis and are in relation to risk of myocardial infarction. Compared with non-smokers, light smokers (fewer than 15 cigarettes/day) have almost a two-fold increased risk of myocardial infarction and heavy smokers (more than 15 cigarettes/day) have a four-fold increased risk (RR 4.3; 95% CI 2.6-6.9). 44 The use of combined hormonal contraception in heavy smokers appears to increase the risk 20-fold (RR 20.8; 95% CI 5.2-83.1). Other studies support increasing risk of VTE with increasing amount smoked. 45, 46 The risks of stroke, myocardial infarction and VTE increase with increasing age and mortality from cigarette smoking increases from age 35 years. Smokers who are aged over 35 years should be advised against the use of combined hormonal contraception (UKMEC 3 for women who smoke fewer than 15 cigarettes/day and UKMEC 4 for women smoking 15 or more cigarettes/day, respectively). The use of progestogen-only methods in women who smoke are unrestricted. 4 
Obesity
For women with a body mass index of 35 kg/m or greater, the risks of combined hormonal contraception may outweigh the benefits.
Obesity is an independent risk factor for cardiovascular disease and VTE. Case-control studies suggest that combined oral contraceptive users who are obese are more likely to experience VTE than users who are not obese. 16, 30, [47] [48] [49] Combined oral contraceptive users who are obese have a fiveto-eight fold increased risk of VTE compared with non-users and up to a ten-fold increase in risk compared with that of non-users who are not obese. The absolute risk of VTE in women with increased body mass index (BMI) is still low. The National Institute for Health and Clinical Excellence (NICE) classification of obesity I, II and III depends on the BMI. 50 For women with obesity I (BMI 30.0-34.9 kg/m²), the benefits of using combined hormonal contraception generally outweigh the risks (UKMEC 2). 4 For women with obesity II (BMI 35.0-39.9 kg/m²) and obesity III (BMI 40 kg/m² or more) the risks of combined hormonal contraception may outweigh the benefits (UKMEC 3). However, use may be considered with expert clinical judgment and/or referral if other methods are unavailable or unacceptable. Progestogen-only contraception may be used safely regardless of weight. 4 
Surgery and other conditions leading to immobilisation
Combined hormonal contraception should be discontinued and an alternative estrogen-free method used at least 4 weeks before major elective surgery where immobilisation is expected but does not need to be discontinued before minor surgery without immobilisation.
The benefits of using combined hormonal contraception outweigh risks for women having minor surgery where immobilisation is not expected or for major surgery without prolonged immobilisation. For women undergoing major elective surgery with prolonged immobilisation, the use of combined hormonal contraception poses an unacceptable health risk (UKMEC 4). 4 A woman should be encouraged to use a method of contraception (such as progestogen-only methods) which does not increase the risk of VTE and does not need to be discontinued before surgery. When the use of combined hormonal contraception has not been discontinued before surgery (for example, in an emergency procedure) thromboprophylaxis guidelines should be followed. This includes the use of mechanical or pharmacological thrombopropylaxis. 
Other conditions which may predispose to venous thromboembolism
For women with medical conditions which may predispose to venous thromboembolism, the risks associated with use of combined hormonal contraceptives must be weighed against the benefits, including pregnancy prevention.
Women with inflammatory bowel disease are not at an inherent increase in risk of VTE and should be offered the same contraceptive choices as other women. 45, 51 In women who are immobilised owing to disease exacerbation or major surgery, however, stopping combined hormonal contraception and providing an alternative method of contraception is recommended.
Women with varicose veins and superficial thrombophlebitis are not at an increased risk of VTE and can therefore use any method of contraception. 4 Women with varicose veins may use all hormonal methods (UKMEC category 1 unrestricted use). For women with superficial thrombophlebitis use of progestogen-only methods is unrestricted (UKMEC category 1 unrestricted use) and the benefits associated with the use of combined hormonal methods outweigh any risks (UKMEC category 2).
Sickle-cell disease is a chronic, inherited, haematological condition that can be complicated by vasoocclusion by poorly deformable erythrocytes. An observational study comparing hormonal (combined and progestogen-only) and barrier contraception in women with sickle-cell disease showed no significant difference in haemostatic variables. 52 A case-control study showed a reduction in painful sickle-cell crises with use of a progestogen-only injectable (depot medroxyprogesterone acetate). 53 The benefits of using any type of hormonal contraception by women with sickle-cell disease outweigh the risks. 4 In women with sickle-cell disease, there is a high risk of pulmonary hypertension 54 and, in this situation, combined hormonal contraception would not be recommended.
Women with systemic lupus erythematosus (SLE) are at an increased risk of heart disease, stroke and VTE. Nevertheless, very few women with SLE will go on to develop VTE. 4, 55, 56 Use of combined hormonal contraception by women with SLE and positive or unknown antiphospholipid antibodies poses an unacceptable health risk (UKMEC 4). 36 A UKMEC category 3 is given for use of progestogen-only methods of contraception for women with SLE and positive or unknown antiphospholipid antibodies which suggests that the risks may outweigh the benefits. However, progestogen-only contraceptive may be used in this situation based on individual risks and with liaison between contraceptive and SLE specialists. Routine thrombophilia screening prior to hormonal contraceptive use is not recommended.
Most episodes of VTE occur in women who do not have a thrombogenic mutation. Routine population screening for thrombophilia is not recommended. 57 Based on a hypothetical model, a UK based cost-effectiveness analysis published in 2005 found that selective screening (based on the presence of personal or family history of VTE) was more cost-effective than universal screening. 58 However, in terms of avoiding clinical adverse events, selective screening prevented fewer clinical adverse events (1/10 000) compared with universal screening (3/10 000) prior to prescribing hormonal contraception. A recent systematic review of the literature concluded that, because the absolute risk of each thromobophilia cannot be determined, asymptomatic first-degree relatives may not be identifiable and the association of genetic thromobophilia in the development of VTE is not clearly established, screening does not offer any clinical benefit. 59 
